SUMMARY To identify predictive factors for coronary artery disease in patients with stenosis of the aortic valve the clinical histories, haemodynamic measurements, biplane contrast left ventriculograms, and coronary angiograms of 83 consecutively catheterised patients with valvar aortic stenosis were examined retrospectively. The mean (SD) age was 66-4 (9 1) years and 78% were men. Fifty five patients had significant coronary artery disease (> 50% diameter narrowing).
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Forty five (82%) of 55 patients with and 23 (82%) of 28 patients without coronary disease had angina. Heart failure occurred in a third of the patients; these patients were on average older, were more likely to be female, and had lower ejection fractions and cardiac outputs than patients in whom failure did not occur. Calculated valve area, transvalvar gradient, and left ventricular end diastolic pressure did not discriminate between patients with and without coronary disease. Syncope was less common than angina and heart failure and was associated with significantly lower valve areas and higher gradients than those found in patients without syncope. Left ventricular regional wall motion abnormalities were equally common in the groups with and without angina and predicted coronary artery disease with 94% accuracy. The absence of regional wall motion abnormality was an insensitive marker of normal coronary arteries as 45% of such patients had coronary disease. Five of the 83 patients had significant coronary disease without angina or regional wall motion abnormality.
In patients with aortic stenosis angina did not predict the presence of coronary artery disease; therefore, it is advisable to have the results of coronary angiography before aortic valve replacement in a population such as this. Two of the patients with heart failure and severe aortic stenosis had regional wall motion abnormality with normal coronary arteries. Thus in some patients left ventricular failure produced by increased afterload may itself be a cause of left ventricular regional wall motion abnormality. abnormalities were equally common in the groups with angina and without angina.
Heart failure was present in nearly a third of the patients (26 of 83, 31-3%). Table 3 shows that these patients were significantly older and more likely to be female than patients without failure, though men still predominated (18 M, 8 F) . As would be expected, those with heart failure tended to have higher left ventricular filling pressures (despite treatment with digitalis, diuretics, or both in most cases) and lower ejection fractions than patients without failure. The difference in ejection fraction was statistically significant (p < 0-05) but the difference in left ventricular filling pressure was not. The calculated valve areas and transvalvar gradients were comparable though the cardiac outputs of patients with heart failure were on average lower than those of patients without heart failure (p = 004 for single tailed t test and 0 08 for two tailed t test). Similar percentages of the groups with and without (19) 61 (16) failure had regional wall motion abnormalities (42-3 vs 36 8%). However, six of 26 patients with failure had at least moderately severe diffuse hypokinesia of the left ventricle, while this finding was present in only one of 57 patients who did not have failure. Interestingly, one of the six patients with diffuse hypokinesis had coronary disease. Thus global hypokinesia helped to identify patients with heart failure but regional wall motion abnormalities did not. Patients with syncope (table 4) had significantly more severe aortic stenosis with higher gradients and lower valve areas than patients without syncope but with equivalent left ventricular systolic function, cardiac outputs, and filling pressures. Coronary artery disease and wall motion abnormalities were more common in patients without syncope. Only four of the 83 patients in the series presented with syncope as their sole symptom, whereas 38 patients had only angina and six had only heart failure. Thirty five patients had two or more of the cardinal symptoms of aortic stenosis.
REGIONAL WALL MOTION ABNORMALITIES
The relation between regional wall motion abnormalities (RWMA) and coronary artery disease (CAD) is shown in the x2 2 x This study of 83 patients with aortic stenosis and symptoms severe enought to prompt catheterisation before consideration of aortic valve replacement reaffirms the finding that angina pectoris does not predict which of the patients will have significant coronary artery disease. In fact, angina was as common in patients who did not have coronary disease as in those who did. Left ventricular regional wall motion abnormalities predicted the presence of significant coronary artery disease with 94% accuracy. On the other hand, the absence of regional wall motion abnormalities was an insensitive marker of angiographically normal or nearly normal (<50% obstruction of all vessels) coronary arteries, since there was still a 45% chance of significant coronary disease being present. Five of the 83 patients had neither angina nor regional wall motion abnormalities and yet had significant coronary obstruction, so we cannot agree with Graboys and Cohn who believed that the absence of angina virtually excludes coronary disease in patients with aortic stenosis.1
Two patients had definite regional wall motion abnormalities but did not have significant coronary disease. Both were women with heart failure, severe aortic stenosis (gradients 109 and 101 mmHg, valve areas 0-42 and 0 70 cm2), and impaired left ventricular systolic function (ejection fractions of 43 and 33%). Thus it seems that regional wall motion abnormalities occasionally develop, in the absence of coronary obstruction, in the left ventricle that is failing as a result of aortic stenosis; this feature was noted by Milanes et Regional wall motion in aortic stenosis 241 sis with heart failure, but that cardiac ouput and ejection fraction are maintained at nearly normal values in most cases by increased preload (LVEDP) by the Frank-Starling mechanism,6 as we also found. On average the left ventricular end diastolic pressures in our patients with heart failure were higher than those in the patients without failure (though they were not statistically significant), despite treatment with digitalis, diuretics, or both in most cases; this further emphasises the role of diastolic dysfunction in the genesis of symptoms in these patients.
Cross sectional echocardiography'7 and radionuclide angiography'6 18 should provide similar sensitivity and specificity for the detection of coronary artery disease via regional wall motion abnormalities as contrast ventriculography in this setting in patients in whom adequate images can be obtained. In addition, echocardiography allows visual, qualitative assessment of the structure and function of all four cardiac valves and quantitative assessment of the transvalvar aortic pressure gradient by Doppler techniques,19 20 so it would appear to be the ideal technique for non-invasive assessment of patients with aortic stenosis.
There has been considerable controversy over the necessity of routine preoperative coronary angiography in patients with operable valvar heart disease. St John Sutton et al have argued that angiography is largely unnecessary2l; Roberts22 and O'Rourke23 disagreed. In our population of mostly elderly patients with symptomatic aortic stenosis, the frequency of significant coronary artery disease was high, and the absence of angina and left ventricular regional wall motion abnormalities was not reliable in excluding significant coronary disease. Therefore, we recommend that coronary angiography be performed before aortic valve replacement for aortic stenosis in adults.
We thank Mr Robert M Owen for his assistance with the statistical analysis of the data.
